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Abstract 
Background: Skeletal muscle strength decline has been consistently associated with all-cause mortality as well as fall, 
sarcopenia, osteoporosis. Potentially modifiable factors including nutrition intake and physical activity could help to 
improve skeletal muscle strength. The results of cross-sectional studies and meta-analyses have indicated a positive 
association between physical activity level or exercise intensity and skeletal muscle strength. More recently, dietary 
intake has drawn more attention to the association with skeletal muscle strength. Strong evidences on muscle strength 
and dietary intake mainly focused on protein intake. Several studies also reported that dietary antioxidants, particular in 
vitamin C, vitamin E, and carotenoids, could help to protect against the decline in skeletal muscle strength. Similarly, the 
results of cross-sectional and intervention study also found significant associations between higher vegetable and fruit 
consumption of and lower risk of sarcopenia or increased handgrip strength. However, few studies have yet examined the 
associations between different types of vegetables or fruits consumption, and skeletal muscle strength. This study 
prospectively examined the association among Japanese adults, using handgrip strength to assess skeletal muscle 
strength.   
Methods: A 3-year followed-up study was carried out with 259 Japanese adults that were 22–68 years of age. The 
frequency of different types of vegetables or fruits consumption was obtained by a validated brief-type self-administered 
diet history questionnaire (BDHQ). Handgrip strength was measured with a handheld digital Smedley dynamometer.  
Results: After adjustment for confounding factors, the mean [95% confidence interval (CI)] change in handgrip strength 
associated with the tomatoes and tomato products categories were -3.2 (-4.0, -2.3) for <1 time/week, -2.7 (-3.6, -1.8) for 
1 time/week, -1.6 (-2.5, -0.8) for 2-3 times/week, and -1.7 (-2.8, -0.7) for ≧4 times/week, (P for trend = 0.022). However, 
there were no statistically significant associations between consumption of other types of vegetables and different types 
of fruits and change in handgrip strength. A gender-specific analysis also confirmed that tomatoes and tomato products 
consumption were associated negatively with change in handgrip strength among males (P for trend: 0.028). For females, 
there was no negative association between tomatoes and tomato products consumption and change in handgrip strength. 
Conclusion: Higher consumption of tomatoes and tomato products may contribute to maintenance of handgrip strength 
among Japanese adults over a 3-year follow-up period, even after adjustment for confounding factors. The results 
suggest that habitual tomatoes and tomato products consumption may help to refine dietary recommendation for the 
prevention of skeletal muscle strength decline. 
